Eight compounds were isolated from the stem bark of the plant Afraegle paniculata. One of them, a dimethyl ether of S-transmarmin (1), is reported as a new natural product. The structures were determined by comprehensive analyses of their 1D and 2D NMR spectroscopic and HREIMS data. The remaining seven known compounds, identified by comparing their spectroscopic data with those reported in the literature, were S-trans-marmin (2), psoralene (3), bergaptene (4), imperatorin (5), 2-(4-hydroxy-3,5-dimethoxyphenyl)-3-hydroxymethyl-2,3-dihydro-1,4,5-trioxaphenanthren-6-one (6), xanthoxyletin (7), and β-sitosterol glucopyranoside. Preliminary studies indicated that compounds 2, 3, 5, and 7 showed potent antibacterial, fungicidal, and algicidal properties, while 6 showed only moderate algicidal property.
Compound 1, was obtained as a white solid from the methanol-soluble fraction of the barks. It showed IR bands at 1720, 1715 (δ-1actone), 1620, 1580 and 1505 cm -1 (aromatic C=C stretch), and UV maxima of a 7-oxycoumarin [6, 7] . In conjunction with the diagnostic UV absorption bands at 349, 320, and 258 nm, this suggested the presence of a coumarin skeleton, which was further supported by the presence of a typical pair NPC Natural Product Communications 2010 Vol. 5 No. 4 559 -561 of doublets in the 1 H NMR spectrum at δ 7.63 (d, J = 9.5 Hz) and 6.25 (d, J = 9.5 Hz), assigned to H-4 and H-3, respectively [8] .
Furthermore, signals at δ 7.36 (d, J = 8.5 Hz, H-5), 6.84 (dd, J = 8.5, 2.0 Hz, H-6), and 6.81 (d, J = 2.0 Hz, H-8), are typical of the aromatic protons of a 7-alkoxyl substituted coumarin. The δ and J values of these five protons confirm the presence of the umbelliferone residue in compound 1 [6] . The 1 H NMR spectrum of 1 also showed inter alia three methyl signals at δ 1.10 (CH 3 -8'), 1.17 (CH 3 -9'), and 1.77 (CH 3 -10'), a CH proton at δ 2.96 (d, J = 9.5 Hz, H-6'), CH 2 protons at δ 4.62 (d, J = 6.5 Hz, H-1') and a vinyl CH proton at δ 5.51 (t, J = 6.5 Hz, H-2') assignable to the monoterpenoid side chain [6] . The 13 C NMR (broad band and DEPT) spectra revealed the presence of 21 carbon atoms: 5 methyls (of which two are methoxy groups), 3 methylenes, 7 methines, and 6 quaternary carbons. They also included the characteristic signals for an α,β-unsaturated lactone carbonyl carbon at δ 161.2, typical of the coumarin skeleton [9] . The structure of 1 was mainly elucidated by comparison of its NMR spectra with that of S-trans-marmin (2) [6] . A noticeable difference between the 1 H and 13 C NMR spectra of 1 and 2 was the presence of two methoxy signals at δ H 3.46 (s, 3H, OMe)/(δ C = 61.0) and δ H = 3.20 (s, 3H, OMe)/(δ C = 49.2) assigned to the C-6' and C-7' methoxy groups found in 1, but absent in 2. The HREIMS of 1 showed the M + at 360.1928, a clear 28 mass units more than that of S-trans-marmin (2) [6] , indicating two additional methyl groups. The position of these groups at C-6' and C-7' was demonstrated by the HMBC correlations of the methoxy protons at δ 3.46 to C-7' and those at δ 3.20 to C-6'. The chirality at C-6' was assigned as S based on the biogenetic analogy to the same chiral centre viz., C-6' of the co-occurring (-)-S-trans-marmin (2) [6] . Since the optical rotation of 1 showed a negative value of [α] D 20 = -11.5 (c = 0.56, MeOH), similar to that of S-trans-marmin (2) ([α] D 20 = -11 (c = 0.55, MeOH) [6] , the S configuration at the chiral centre C-6' is proposed [6] , supporting the structure of 1 as 6',7'-dimethyl-S-trans-marmin (1) [
S-trans-marmin (2) [6] , psoralene (3) [10] , bergaptene (4) [10] , imperatorin (5) [11] , 2-(4-hydroxy-3,5dimethoxyphenyl)-3-hydroxymethyl-2,3-dihydro-1,4,5trioxaphenanthren-6-one (6) [12] , xanthoxyletin (7) [11] , and β-sitosterol glucopyranoside [13] were identified by comparison of their spectral data with those published. Interestingly, compounds 1-4, 6 and β-sitosterol glucopyranoside are reported for the first time for the genus Afraegle, and compounds 1, 2 and 7 from the family Rutaceae. 
Extraction and isolation:
The dried and powdered stem bark (3.5 kg) of A. paniculata was exhaustively and sequentially extracted with MeOH at room temperature for 48 h and then filtered. The residue obtained (100 g) after the evaporation of MeOH was subjected to column chromatography on silica gel using n-hexane, n-hexane-EtOAc, EtOAc-MeOH and finally, pure MeOH as the mobile phase and yielded several fractions. Those were further fractionated by silica gel column chromatography (silica gel, n-hexane, n-hexane-EtOAc and EtOAc, in order of increasing polarity) to give 6',7'-dimethyl-S-trans-marmin (1, 4 mg), S-transmarmin (2, 7 mg), psoralene (3, 10 mg), bergaptene (4, 5 mg), imperatorin (5, 15 mg), 2-(4-hydroxy-3,5dimethoxyphenyl)-3-hydroxymethyl-2,3-dihydro-1,4,5-trioxaphenanthren-6-one (6, 5 mg), xanthoxyletin (7, 13 mg) , and fraction 17 gave β-sitosterol glucopyranoside (17 mg). 
6',7'-Dimethyl-S-trans-marmin

Tests for biological activity:
For the agar diffusion assay [14] , compounds 2, 3, 5-7 were dissolved in acetone at a concentration of 1 µg/µL. Fifty μL of the solution were pipetted onto a sterile filter disc (0.05 mg/filter disc), which was placed onto an appropriate agar growth medium for the respective test organism (Escherichia coli, Bacillus megaterium, Microbotryum violaceum, and Chlorella fusca) and subsequently sprayed with a suspension of the test organism [14] .
